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inferred that engineering and science .students maintain their writing ability between
completiOn of Freshman English and graduation. Because graduate engineers and
scientists need very specific writing skills, a senior cdurse should be instituted that is
devoted tO teaching technical writing and the translation of quantitative thinking and
scientific procedures into coherent prose..-(Author/JS)

:
,



i3g AA6641/

g'fooz

ZV

FINAL REPORT
Project No. 8-F-002

Grant No. OEG-6-8-008002-0001 (057)

A PROJECT TO DETERMINE THE PROPER PLACEMENT
OF COMPOSITION COURSES

WITHIN THE ENGINEERING CURRICULUM

U.S. DEPARTMEPT OF HEALTH, EDUCATION & WELFARE

OFFICE OF EDUCATION

THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE

PERSON OR ORGANIZATION ORIGIPTING IT. POINTS OF VIEW OR OPINIONS

STATED DO NOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION

POSITION OR POLICY.

February 1969

DEPAR2MENT OF
HEALTH, EDUCATION, AND WELFARE

Bureau of Research
Office of Education

AMY101 1
ARCELjela

r kfiR , ,96s

Of REstwit



FINAL REPORT
Project No. 8-F-002

Grant No. 0EG-6-8-008002-0001 (057)

A PROJECT TO DETERMINE THE PROPER PLACEPENT
OF COMPOSITION COURSES

WITHIN THE ENGINEERING CURRICULUM

Iuanita H. Williams

Iowa State University

Ames, Iowa 50010

February 1969

The researdh reported herein was performed
pursuant to a grant with the Office of Education,
U.S. Department of Health, Education, and Welfare.
Contractors undertaking sudh projects under
Government sponsorship are encouraged to express
freely their professional judgment in the conduct
of the project. Points of view or opinions !stated
do not, therefore, necessarily represent official
Office of Education position or policy.

U.S. DEPARTMENT OF
nALTH, EDUCATION, AND WELFARE

off ce of Education
Bureau of Research



TABLE OF CONTENTS

LIST OF TABLES 2

SUMMIfit 3

INTRODtiCTION 5

The Background of the Problem 5
A Statement of the Problem 6

RESEARCH PLAN 8

The Tests 8
The Subjects 10
Kinds of Data Collected on Subjects 11
Grading Procedures 13

ANALYSIS AND FINDINGS 15

Method of Analysis 15
Findings 15

DISCUSSION 22

APPENDIXES 27

REFERENCES CITED 46

1



Table 1.

Table 2.

Table 3.

Table 4.

LIST OF TABLES

The Means of STEP Essay Test and STEP
Writing Test by. Subject Category

iRegression Analysis Showing Effect of
Sequence, Curriculum, and Year

1

The Correlation of Composite Scores
with Co-Variates I

16

19 .

20

The Correlation of Means Of Essay Tests
with Means of Writing Tests 21

,

2



SUMMAR(

This study was conducted at Iowa State University
to test the hypothesis that undergraduate engineering
and science students deteriorate in writing skills
between the time they complete Freshman English and the
time they graduate. Five groups comprising 361 subjects
(72 freshmen, 70 sophomores, 71 juniors, 74 seniors, and
74 technical writing students) were given 140 minutes oftests. Each subject took two free-response essay tests
and one objective test. The means of the composite
scores for these test a show ,no .significant difference
between the writing abilit ies of freshmen, sophomores
juniors, seniors, and technical writing students. A
regression analysis was performed to discover the
inter-relationship of all variables, including earlier
test scores, the average of Freshman English grades,
high school rank, curriculum, grade point average, and
the sequence in which the tests were taken. The cor-
relation ,between the compostte scores and MAT and ACT
total scores was higher than the correlation between
the composite scores and the average of Freahman English
grades or the English Placement score. It was inferred
that engineering and science students do not deteriorate
in writing ability between the time they complete
Freshman English and the tlitie they graduate. In the
opinice of the principal investigator, graduate engineers
and scientists need very specific writing skills, which
might be inculcated in a senior course devoted to teach-
ing technical writing format and the translation of
quantitative thinking and scientific procedures into
coherent prose.
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INTRODUCTION

The Background of the Problem

Fbr many years there has been a suspicion among
teachers of college Engliih that undergraduate engineer-
ing and science students without instruction in exposi-
tory writing beyond the ireshman year, deteriorate in the
ability to communicate in writing. This suspicion is
based in_ part on the knowledge that the average eigineer-
lug or physical science student may, from his earliest
school years, have preferred the study of science or
mathematics to the study of literature and composition
and that many college curricula abet such a student in
further narrowing -his interests by 'requiring no more
than nine quarter-hours or six semester-hours of instruc-
tion in writing and thrs study of literature.

This impression has also been fostered by employers
who imply that their graduate engineers and scientists
often do not command the communication skills requisite
to the successful performance of their duties. Further
support haa been given to the h7pothesis by a repo/ft- on
a survey.conducted by the Joint ECAC iftedback Committee
of the American Society for Engineering Education. . The
surveys_ based: on responses to a questionnaire asking
graduate engineersv to list their highest subject training
needs (seen in retrospect),-.indicated that most respond-
ents placetl Technical Writing second only to Management
Practices.i The inference made by many English teachers
(including the principal investigator on this project)
was that, .if graduate engineers view training in techni-
cal writing as a real need, they probably deem mere
Freshman English as inadequate training for thi writing
tasks- confronting them in the post-graduate world. .

In this study, the investigator proceeded on the
assumption that most engineering students are, despite
their, keen interest in science and technology, as natural-
ly well-endowed with the ability to write coherent' and
forceful English prose as are students majoring in the
MP.

1 Education in Industrys A Study by the Joint
EngineeRig College 1 uW-irirtrative Council end the Rela-
tions with Industry Division Feedback Committee
(Washington, D.C., 1965).



humanities. The assumption was partially generated by an
awareness of a study conducted in 1953 by Professor R. P.
Weeks of the University of Michigan. Professor Weeks
reported that no significant differences were detected
between the vocabulary skills, reading speed, and compre-
hension of a group of one hundred Michigan engineering
freshmen and a group of one hundred students of the College
of *Literature, Art 2 and Science.i

The contradiction between this evidence of fair writ-
ing ability in engitieering freshmen and the general impres-
sion among employers, English teachers, and graduate engi-
neers that people in scientific and technological disci-
plines have serious writing problems suggested that some
circumstanceperhaps an almost exclusive preoccupation
with nathematical rather than verbal symbolsdiminished
language skills between the time a student completed Fresh-
man English and the time he graduated fruit college.

A Statement of the Problem

Accordingly, it wad hypothesized that students major-
ing in engineering and science need instruction in exposi-
tory composition at a level beyond that of the freshman
year and the completion of the traditional courses in
Freshman Englishand that expository skills deteriorate
between the freshman and senior years in a science-oriented
curriculum where the prevailing preoccupation is with
mathematical, rather than with verbal, symbols. It was
hoped that a series of writing tests, if administered to
five groups of students--one group of freshmen, one group
of sophomores, one group of juniors, one group of seniors,
and one group of juniors and seniors who had completed a
course in technical writingmight confirm or deny the
hypothesis by making possible a comparison of individual
with individual and class with class. If the hypothesis
were proven true, the implication would be that engineer-
ing and science students sorely needed at least one
composition course beyond the freshman complex, probably
in the jimior or senior year. If the hypothesis were
proven false, then the implication would be that some
factor other than deterioration is responsible for the

1 Edward Fbater, "College English for Non-Major
Students," Mime English. (May, 1959) , 389.
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general impression that scientists and engineers cannot
write well in.line of duty.

Nat the least of the difficulties involved in an
attempt to confirm or deny tbe hypothesis was the choice
of suitable instruments for testing. The validity of
writing tests has long been a bone of contention among
educators. Since 1921 tbe College Entrance Examination
Board hat sought a means of objeCtifying-graderst judg-
mente of writing samples. In 1945 Noyse, Sale, and
Stalnaker reviewed,the data from six different oneimhour.
essay examinations and conoluded that the reliability of
the reading bad been too low to satisfy College Board
Standards., /n 1955 Pearson evaluated an experiment with
a two-hour General Composition Test but reported that it
was no mare reliable than the shorter essay examinations
used in earlier years. Eventually it became patent that
the unreliability of essay tests stemmed from: -1) the
difterence in quality onitudent writing from*ohe topic
to another* 2) the different opinions among readers-
about the Characteristics of good writing;-and 3) the
distortion-in values produced by analytiCal, rather. than
holistic, reading. The prOhlem of assessing a paper was
further complicated by the difficult* of finding a
logically sound criterion of composition sktlls.

Thus the principal invesiAgator for this project
was faced with the necessity for finding tests of writing
ability tbst would not be unjustly discriminatory because
of the assigned topic's special appeal to the verbally
gifted Or *widely read student; that could be graded .

according to criteria established for, but not pj, the
readers; that could be rated accor3r4g to a hong-141c,
rather than- an analytical, reading. At the same time,
some means bad to be employed for discovering how students
varied in particular writing skills (suCh as organisation,
the appropriate use of conventions, and critical thinking)
according to their year in college, their curricula, their
Previous training, and their native abilities. At_was--
felt that at least two essay tests (to be 'graded hollitim
cally) and at least one objective test (to yield sub-
scores on specific skills) were Tequiredc



RESEARCH PLAN

The Tests*

All of tho subjects ultimately included in this study
took 140 minutes of tests --the Sequential Test of Educa-
tional Progress (STEP) Essay Test (Forms lA and 1C) and the
Sequential Test of Educational Progress (STEP) Writing
Test (Porm 1A).

The Sequential Test of Educational Progress ,(STEP) Essay
alti121111_15agan

The STEP Essay Test, pUblished by the Educational
Testing Service, is a free-response test of writing ability.
The principal investigator deemed it appropriate to this
study because, according to the Educational Testing
Service,1 it is designed to te rated holistically, rather
than analytically; because the free responses rated accord-
ing to models will theoretically resklt in a significant
degree of reliability among reiders;4 and because the
writing topics appeared to have a universality of appeal.
Thirty-five minutes were allowed for the writing of each
essay.

Level 1 of the test was chosen because of its appro-
priateness to college freshmen and sophomores. Two differ-
ent forms were used--STEP Essay, Form 1A, and STEP Essay,
Fbrm 1C. Every subject on whom data was eventually compil-
ed was required to write both STEP Essay, Pbrm 1A, and
STEP Essay, Fbrm 1C. Each version of the teat presents a
brief paragraph setting forth a topic to write about.
(See Appendix A)

ThEAF.SElit21211.1J1LatIgdillUgLIMMILIMEELJECIALME
Test Mom lA

respite its name, the STEP ftiting Test is an objec-
tive test, made up of 60 multiple dhoice questions, 50
questions to eadh of two parts. It is, according to the

1 STEP Handbook for Essay Tests, Level 1 (Los Angeles,
1957) 5.

2 Itid.
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Educational Testing Service, 1 designed to test specific
writing skills--namelys

1. Organisation (the ordering or ideas).
2. The use of conventions (syntax, sentence struc-

ture, diction, punctuation, and spelling).
3. Critical Thinking (detection of unstated

assumptions, logical relationships, and antici-
pation of the reader's needs).

4. Effective presentation. (adequacy of emphasis
and development; Recision and conciseness of
expression).

5. The appropriate choice of a level of usage.

This teat seemed a particularly appropriate device
to incorporate in a program using the STEP Essay Test%
not only because it was conceived to yield sub-scores
on specific skills whereas the Essay Tests are designed
for holistic reading,- but also because (according to
the Educational Testing Service) the correlations be-
tween Essay scores and Writing Teat scores ate essen-
tially indistinguishable from the correlations between'
essay scores .4 (See Appendix B.) Most or the items
on.the STEP Writing 'Test are revision items. Thirty-
five minutes were allowed for the completion of each
of the two parts.

The Method of Administering the Tests

Every subjea was required to attend two testing
sessions. At the first testing session the STEP Essay
Tett, Foni IA, and the first part of the -STEP Writing
Test wen given. it the second testing session, sched-
uled no leis than twenty-four hours after the'first
session, STEP Essay Test, Form le, and the second part
of the STEP Writing Test were administered. At each
session the order in which the eisay test and one Part

1 STEP Te*acher's Guides Reading, Writing,
Isa, Social Studies, mirage (Los Angeles, 1p59037417.

2 STEP Handbook for Essay Tests, Level 1 (Los
Angeles, 190), 31.
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of the objective test was given was varied, with sane stu-
dents taking the Essay Test first and then the appropriate
part of the Lilting Test. Other sUbjects took the appro-
priate part of the Writing Test first and the Essay Test
second.

The SUbjects

Between April 25 and October 25, 1968, the two STEP
Essay Tests and one STEP Writing Test were administered to
361 Iowa State University students majoring in science or
engineering. Twenty-five different curricula are repre-
sented, most of which are presumed to be primarily con-
cerned with quantitative, rather than verbal, symbols.
(See Appendix C.) Subjects were volunteers, some paid,
some recruited by telephone calls, letters, advertising,
and appeals to classes.

There were 72 freshmen, 70 sophomores, 71 juniors,
74 seniors, and 74 students who had completed or were
about to complete English 414 (the Writing of Deports and
Technical Papers). All freshmen had to be in the latter
third of their last quarter of Freshmar glish at the
time they took the tests and, in order v%. be included In
the data, had to pass that quarter. (The freshman English
complex at Iowa State totals nine quarter hours.) All
sophomores juniors seniors, and 414 students had to have
completed Freshman English with a passing grade but were
not eligible to take the tests if they had taken cosvosi-
tion courses beyond the freedman complex. The stipulation
that subjects should not have taken additional Enrlish
courses did not apply to freshmen inasmuch as they are
not allowed to take anything but Freshman English.

Although tests were administered to 424 students,
63 of these tests had to be discarded because: 41 sub-
jects did not return to take the second set of tests;
11 subjects had no records of ACT, MSAT, and English
Placement scores and no record of high school rank;
seven subjects had shifted majors between the time they
were contacted and the time they took the tests; two
subjects were obviously foreign-speaking; and two sub-
jects had to leave the testing situat ion. before complet-
ing their papers. After six months of canvassing engineer-
ing and science students for possible subjects, the
principal investigator felt further efforts to recru4t
would be profitless.

10



Kinds of Data Collected on SUbjectdNIMINIM .

Twenty-two .pieces of data were collected On each
subject. Part of the data were background facts; the
rest were scores an the STEP Essay Testa and the STEP
Writing Tests, and the sequence in whix1h these tests
were taken.

achgrOund Data

Ampg those facts relevant to the sUbjects4 badk-
ground,4 part or all of the f011owing information.was
gathered:

1. The subject I s.major curriculum

2. The average of the sUbject's grades in Fresh=
man Etglidh at Iowa State University

3. The subject's ACT (American College Testing
Program) total

4. The subject's MSAT (Minnesota Scholastic
Aptitude Test) total

5. The subject's so3re on the English Placement
Test (Cooperative Englidh Test)

8. The subject's high school rank

The sUbject's cumulative grade point average
at the beginning of the quarter during whidh
he took the test

8. The subject's grade in English 414 (if any)

1 In the.original proposal it was suggested that
involvement in Iowa State University's on-the-job
training program would be considered as a variable,
but since less than two per cent of the subjecte(were
so involved, this factor was finally ignored. Also
abandoned was-the plan to take into account scores
an the Senior English ExaMination. .AA of June, 1988,
the proficiency exam is no longer required of those
Iowa State seniors who have earned at least a "On in
eadh quarter of Freshman English. Thus, only an
insignificart nuMber Of the subjects wotad have taken
the Senior English Examination.

11



Scores on the STEP Eammlests and the STEP Writing Test

The following information was collected about the
subjects' performance on tests used in this study:

1. Scores on the STEP Essay pests

a. Form lA (three- grades', one for eachreader)

b. Form le (three grades, one for each reader)
c. The total of the three scores for Form 1A
d. The total of the three scores for Form le
e. The total of the totals for Forms lA and le

2. Scores on the STEP Writing Test

a. Form lk, Part 1

b. Form IA, Part 2

c. The total of the scores on Part .1 and Part 2
3. The total of the totals, or the composite score,

for the STEP Essay Test and the STEP Writing Test .

4. The sequence in which the two Essay Tests and the
two parts of the Writing Test were taken.

In 329 cases a record was kept cif the sequence in which
the subject took the two Essay Teats and the two parts of
the Writing Test. The object of this record was to deter-
mine the fatigue effect of the two types of test-i.free-
response, and objective. There were four possible sequences:

1-1 STEP Writing Test, Part 1, first
(at first testing session)

STEP Writing Test, Part 2, firat
(at second testing session)

1-2 STEP Writing Test, Part 1, first
(at first testing session)

STEP Writing Test, Part 2, second
(at second testing session)

12



2-3. STEP Writing Test, Part 1, second
(at first testing session)

STEP Writing Test, Part 2, first
(at second testing session)

2-2 STEP Writing Test, Part 1, second
(at first testing session)

STEP Writing Test, Part 2, second
(at second testing session)

,Gradias. Procedures

Every subject was given a code number, which was
written in tjie upper right-hand corner of the STEP Essay
booklets and entered in the identification box on the
IBM 1230 answer. sheet for the STEP Writing Test. The
STEP Writing Test was scored by computer.

The Essay Tests were typewritten in quadruplicate
so that one cow, along with the original essay booklet,
could be kept in the principal investigator's files and
one copy could be distributed to each reader.

Each essay was read by three readers--Mrs. Phyllis
Glass, B.S.; Mr. Aubrey Galyon, M.A.,and Mr. Ronald
Williams, M.A. Every reader had had at least three
years of experience in teaching Freshman English at a
state university and Was, at the time of the reading,
employed as an instructor in English in the Department
of English and Speech at Iowa State University.

The essays were graded by the comparison method and
given a rating any place from (and including) "1" through

with 17" at the high end of the scale. The STEP
Handbook for Essay Tests, Level 1 contains modelsBy-
essays on'ffe-Taiiics assigiiain Essays 1A, and le, and
the graders were .instructed to ignore their own criteria
and to match each paper.with one of the three models
Provided (for the ratings "6," "4," and "2") or to place
it someplace within range of the models.

Although, according to the Handbook, the readers
for the model essays scored papers on the basis of
quality of thought (50 per cent), style (30 per cent),

15



and conventions (20 per cent), they gave no mark other than
a number to a paper and thus,avoided giving a score that
could be precisely analyzed.". The readers employed in the
project that is the *subject of this report were asked to
make no marks on the papers and to retrain from discussing
essays with other readers.

In order to avoid interference with regular teaching
duties, the essays were distributed in three equal batches
over a two-month period. Ratings were entered, alongside
the appropriate code number, on a score sheet. When all
the papers bad been read, all three of a subject's scores
for Essay lA were added, all three of his scores for Essay
le were added, and the total of these two scores was added
to the total score for the STEP Writing Test.

,.

1 STEP Handbook !bib Assay Tests, Level 1 (Los Angeles,
1957) , 5.
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ANALYSIS AND FINDINGS

Method of Analysis

The data collected were subjected to a complete
regression analysis in order to 1) compensate for the
lack of randomness in the selection of subjects, 2) to
yield information about the relative writing skills of
the five categories, and 3) to discover the inter-
relationship of such variables as test scores and the
sequence in which the tests were taken, test scores and
the subject's curriculum., test scores and Freshman
English grades, earlier test scores, Itigh school rank,
and grade point average. Also through the, regression
analysis, the mean score on the Essay Tests was cor-
related with the mean score on Writing Tests, and the
reliability among readers was established. For statis-
tical purposes, curricula were categorized in six large
groups. (See Appendix C.)

The plan to break down the Writing Test scores into
subscores was abandoned because the reliability estimate
was only .72 as computed by KR-20. Since reliability,
oi'measurement accuracy, depends on inter-item correla-
tion and the number of items, it was inferred that any
analysis of subscores would be meaningless because of
the small number of items in each subscore.

Although the original research design (as detailed
in the proposal) implied that the five groups' perform-
ances on tile essay test would be evaluated through the
Chi Square -of test of independence, Dr. John W. Menne,
the statistician for this project, felt that the regres-
sion .Analysis was a method which would give much more
precise m9asurements than the Chi Square test of inde-
pAdencarticularly with as large a sample as 361
subjects.

Findings

There appear to be no, or only minimally, significant
differences in the means of the scores of the five cate-
gories (Table 1). Although the Freshman means are either
the lowest or Among the lowest of those of the various
categories,,theinvé-point difference between these means

15
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and those of the Sophomores and 414 Students is probably
not highly significant. Similarly, although the Sophamore
means are slightly higher than those of any other group,
the differences are too slight to be significant. The
means of the 414 Students are next highest, but, again, not
enough higher to warrant speculation on the cause.

In the regression analysis it was faund that the effect
of sequence accounts for more of the variance than do either
the effect of aurriculum or the effect of category (Table 2).
Even so, the greater significance of the sequence effect's
variance is probably more a function of the large size of
the sample than of a meaningful difference.

The means of the significance of the four possible
sequences were:

Sequence Number 1 (1-1) 7.03

2 (1-2) 9.51

3 (2-1) '10.77

4 (2-2) 6.23

nve.041 gable
Thus thethird sequence might indicate that taking the

objective test second at the first testing session and
first at the second session constitutes a more favorable
set of circumstances than any of the other sequences.

There is a significant difference between t.1-,e means
of composite scores of.those student who took both parts
of the Writing Test second and those who took it first
one or both times, but those students who took both
parts of the objective test first had only the third
highest mean of the possible four.
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ay to Table 2

1 Class
2 Curriculum
3 Average of Freshman English Grade
4 414 Grade
5 ACT Total
6 MSAT Total
7 English Placement Score
8 High School Rank
9 Cumulative Grade Point-Average
23 Composite Score
24 Year (Category)
25 Year (Category)
26 Year (Category)
27 Year (Category)
28 Curriculum
21 Curriculum
30 Curriculum
31 Curriculum
32 Curriculum
33 Sequence
34 Sequence
35 Sequence

Note: In the first line, the criterion is the compos-
ite score,e(23), the co-variate is the Freshman English
grade (3), and the treatment is the year (24--27).
Co-variate 3 accounts for 17.58% of the variance which,
with an F-ratio of 76.16 is highly significant statis-
tically, though 17.58% is an expected percentage for
this co-vartate. Removing the effect of the co-variate
leaves the treatment accounting for 2.57%per cent of
the criterion variance. This is statistically signifi-
cant because ofotphe relatively large number of subjects
in the study (0;5 level) but 2.57% is sudh a small
percentage of the variance that it is considered
meaningless.

18



T
a
b
l
e
 
2
.

R
e
g
r
e
s
s
i
o
n
*
A
n
a
l
y
s
i
s
 
S
h
o
w
i
n
g
 
E
f
f
e
c
t
 
o
f
 
S
e
q
u
e
n
c
e
,
 
C
u
r
r
i
c
u
l
u
m
,
 
a
n
d
 
Y
e
a
r

R
e
g
r
e
s
s
i
o
n
 
E
q
u
a
t
i
o
n
s

C
o
-
V
a
r
i
a
t
e
 
A
n
a
l
y
s
i
s

T
r
e
a
t
m
e
n
t
 
A
n
a
l
y
s
i
s

C
r
i
.

V
a
r
.

C
o
-

V
a
r
.

T
r
e
a
t
-

X
.
-

m
e
n
t

M
a
t
r
i
x

M
u
l
t
i
p
l
e

R
-
S
q
u
a
r
e

F
-

R
a
t
i
o

M
u
l
t
i
p
l
e

R
-
S
q
u
a
r
e

F
-

R
a
t
i
o

D
e
g
r
e
e
s
/

F
r
e
e
d
o
m

S
i
g
n
i
f
i
-

c
a
n
o
e

2
3 ft " " " ft 2
3 ft ft ft ft 2
3 ft 11 ft ft It

3 5 6 7 8 9 3 5 6 7 8 9
. 3 5 6 7 8 9

2
4

2
4
2
4
2
4

2
4
2
4

2
8

2
8
2
8
2
8

2
8

2
8

3
3

3
3

3
3
3
3
3
3
3
3

01
0 

M
d.

al
ln

2
7
2
7

2
7
2
7
2
7

2
7

3
2

3
2
3
2
3
2
3
2

3
2

3
5
3
5

3
5

3
5
3
5 3
5

.
1
7
5
8

.
0
2
7
4

.
1
1
8
1

.
1
1
1
3

.
1
1
9
0

.
1
0
0
1

.
1
7
5
8

.
0
2
7
4

.
1
1
8
1

.
1
1
1
3

.
1
1
9
0

.
1
0
0
1

.
1
7
5
8

.
0
2
7
4

.
1
1
8
1

.
1
1
1
3

.
1
1
9
0

.
1
0
0
1

7
6
.
1
6

1
0
.
0
7

4
7
.
7
9

4
4
.
7
3

4
8
.
2
3

3
9
.
6
9

7
6
.
1
6

1
0
.
0
7

4
7
.
7
9

4
4
.
7
3

4
8
.
2
5

3
9
.
6
9

7
6
.
1
6

1
0
.
0
7

4
7
.
7
9

4
4
.
7
3

4
8
.
2
3

3
9
.
6
9

.
0
2
5
7

.
0
3
7
6

.
0
5
0
0

.
0
2
1
6

.
0
3
2
3

.
0
2
1
1

.
0
1
1
1

.
0
2
5
5

.
0
1
9
3

.
0
2
9
2

.
0
1
8
7

.
0
1
1
4

.
0
5
0
8

.
0
8
0
1

.
0
4
7
3

.
0
4
6
8

.
0
5
4
7

.
0
6
1
8

3
.
2
5

4
.
7
6

6
.
3
3

2
.
7
3

4
.
0
9

2
.
6
7

.
9
9

2
.
2
8

1
.
7
2

2
.
6
1

1
.
6
7

1
.
0
2

4
.
7
0

7
.
4
2

4
.
3
8

4
.
3
3

5
.
0
6

5
.
7
2

4
/
3
5
4

4
/
3
5
4

4
/
3
5
4

4
/
3
5
4

4
/
3
5
4

4
/
3
5
4

5
/
3
5
3

5
/
3
5
3

5
/
3
5
3

5
/
3
5
3

5
/
3
5
3

5
/
3
5
3

3
/
3
5
5
,

3
/
3
5
6

3
/
3
5
5

3
/
3
5
5

3
/
3
5
5

3
/
3
5
5

.
0
5

.
0
1

.
0
1

.
0
5

.
0
1

.
0
5

.
0
5

.
0
5

.
0
1

.
0
1

.
0
1

.
0
1

.
0
1

.
0
1



Of the means of those tests taken by the sdbjects be-
fore, or upon, entering college, those of the ACT am! MSAT
totals had tbe highest correlation with the camposite
scores. Neither the scores on the English Placement Test
(1-Cooperative English Test, Single Booklet, Higher, Form
Ts ETS) nor the average of tbe Freshman English grades
correlated highly with the composite scores. Grade Point
Average correlated most poorly of all the co-variates
(Table 3).

Table 3. The Correlation of Composite Scores with
Co-Variates

Co-Variate All Subjects 414 Students

Freshman English Grade .43 .44

ACT Total .37 55

MSAT Total .47 .49

English Placement (1)* .44 .43

English Placement (2)* .50 Olt

High School-lank -.39 -.40

Grade Point Average .34 .30

414 Grade - .34

Until September, 1966, I,S.U. Freshmen took the
Cooperative Engliah Test, Single Booklet, Higher, Fbrm T,
ETS. In September of 1966, this form was replaced by the
Cooperative Engliah Test, English. Expressian, Fbrm 1C,
ETS, The designation (1) indicates the earlier test.
The designation (2) indicates the later test. Inasmuch
as few 414 students had taken the later English Placement
Test, the correlation of this variable was not considered
relevant.
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. The correlati'm between the total score on the
Writing Test and tLe composite score on the Essay Tests
was .38--the same as the correlation between ltm total
of the Writing Test and the composite score for Essay 1C
(Table 4).

Table ,4. Correlation of Means of Essay Tests with
Means of Writing Tests

Essay Tests

Composite lA & 1C

lA

1C

lA

1C

lA

1C

Writing Correlation

Totals Part 1 & 2 .38

Total .23

Total .38

Part 1. .21

Part 1 .34

Part 2 .19

Part 2 .29

The reliability among the three readers of the
Essay Tests was faand to be .74. By extrapolation
(from three readers to two), the ETS recders of the
model essays achieved a .6 reliability."-

1 STEP Handbook for Essay. Tests, Level
(Los Angeles71-917)7 EU:
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DISCUSSION

This study has disproven the hypothesis that under-
graduate Amgineering and science students deteriorate in
writing ability between the time they complete Freshman
English and the time they graduate. Although there were
slight differences among the means of the five categories,
none of them were large enough to be significant. One
might conjecture that the rate of attrition among less able .

engineering and science students tends to maintain the
original mean of competence. But madh a theory fails to
take into account the able students who first Choose
engineering or science majors but later discover they want
to major in one of the disciplines under the humanities.

If the findings of this study are at all representa-
tive, some more reasonable explanation must be found for
the general impression that graduate Sientists and engi-
neers do not write well. There is alwiys the possibility,
of course, that, because of their predispositions,
students in technological and scientific disciplines
graduate and heave a sigh of relief at the prospect of
never again having to worry about a squinting modifier or
a sentence fragment. But engineers and scientists are
often at the helm of important national enterprise.
Surely, such people have a concern for the clarity and
propriety of their communication.

A much more credible reason for the impression is
that the nature of engineers' and scientists' jobs forces
them to work and write under pressure--and to write more
accurately and frequently than do people in other profes-
sions.

Most engineers have many reports to write. Phrther-
more, in the plant or laboratory, the development of the
process or technique is of primary importance, and the
description of that process, iecondary. Add to the
exigencies of a crowded schedule the constant threat of
one's training and knowledge becoming obsolete, and the
average engineer or scientist is confronted with the
necessity for reading assiduously, researdhing exhaus-
tively, and reporting perfunctorily.

Bis prOblem is compounded by the fact that, not only
must he write under pressure, btt he must write with an
intimidating degree of accuracy under pressure. Without
question, his writing must be more precisely adapted to
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practical application than the writing of an English
teadher or sociologistwAthe consequences of a specifica-

tion for a "fastener" rather than a "10-32-1817 threaded

stud and nut" can be catastrophic to an astronaut depend-

ent for his life upon the smooth functioning of his

spaceship. And certainly, there is more Immediately at

stake in a report on a craft's airworthiness than in an

evaluation of a proposed new textbook or a survey of
community attitude toward low-income housing.

Thus the responses to the joint ECAC Ftedback
Committee's questionnaire may be assumed to mean exactly

what they say--that graduate engineers wish they had had

more technical writing as undergraduates. They do not,
apparently, wish they had had more general composition.

They have evidently found in their post-graduate experi-

ence that they need instruction in a very special kind

of writing. What they failed to get In college, perhaps,

was a course that would enable them to write a report

without spending hours deciding how best to organize
facts, display data, and adopt the right tone for the

intended reader. Those who had a course in technical
writing may have considered it inadequate because it
was taught as just another general ommposition course
and too little time was spent in training students to
translate scientific logic--sometimes instinctual and

often unverbalized--into sentences and paragraphs which
replicate for the reader the actual sequence of the
investigator or expediter's ideas. Such a course--
placed in the senior year and including problems in
organization, format, and precision of expression--
might arm the engineer or scientist with enough auto-
matic responses to make writing under pressure a more
mechanical and therefore less time-consuming process.

Other findtngs derived from the study are no more
positive but, at the same time, no less generative of
speculation about the effects of partiaular variables
on a subject's performance on writing tests.

The regression analysis indicates that the means

of those tests usually considered to be tests of general
academic ability correlate more highly with the means of
the tests used tn this study than do the means of tests
and other criteria for specific language skills. Fbr

all the subjects considered, the mean of the MSAT totals
correlates with the mean of camposite scores at
.47. Fbr the 414 students, the mean of the ACT totals
correlates with the mean of composite scores at
.55. Fbr all subjects and for 414 students, the means



of the average of Preshman English grades correlate with
composite scores at .43 and .44. br all appropriate sUb-
jects, the mean of the scores an the Englidh Placement
Test used first at I.S.U. (Cooperative Englidh Test,
Single Booklet, Higher, Fbrm T, ETS) correlates with the
mean of composite scores at .44, although the mean of
the scores on the English Placement Test naw used at

(Cooperative Englidh Test, English Expression,
Form 1C, ETS) correlates at .50 with appropriate sub-
jects' composite scores. One possible conclusion from
these findings is that tests of general dbility may be
more carefully standardized than tests of specific skills.

The regression analysis indicates that the mean of
cumulative grade point averages correlates with the mean
of the composite scores at only .34. This correlation
may suggest that engineering and science students have
neither the motivation nor background for doing as well
in composition tests as they do in tests on subject
matter which seems more relevant to their interests and
goals. (For example, a typical electrical engineering
student might concern himself more with getting an "Aw
in a mathematics oyurse than in an Englidh course.)

The analysis further suggests that the effect of a
particular curriculum upon writing ability is negligible.
On the other hand, there is a significant difference
between the means of composite scores of those students
who took both parts of the Writing1Test second and those
who took it first one time or both times. This differ-
ence might be construed to mean that tbe fatigue-effect
of writing an essay is greater than the fatigue-effect
of taking an objective test- -were it not for the fact that
those students Who took both parts of the objective test
first bad only the third highest mean of the possible
four. The highest mean related to sequence was that of
the group whiCh took the objective test second at the
first.session and first at the second session. Because
the directions for taking the objective Writing Test are
somewhat complicated, the subjects may have derived an
advantage from taking it first at the second session,
when the memory of tlie proper procedure was relatively
fresh in their minds and they had reference, not only to
the proctor's instructions, but to their own experience.

The appronriateness of the tests chosen tor the study
might seem to be called into question by the earlier dis-
cussion of the kinds of writing ability needed by engineers
and scientists. But the original hypothesis was that cer-
tain kinds of undergraduates deteriorated in unspecified
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writing skills--not that they deteriorated in technical
writing ability. Hence, the tests dhosen may be said
to be appropriate to the situation.

The Handbook's claim that the correlations between
Essay scores and objective Writing scores "are essentially
indistinguishable from the correlations between two Essay
scores" was partially validated. A check on the mean
of composite scores on the Essays and the mean of total
scores on the objective test reveals a .38 correlation,
as does a dheck on the mean of the total.scores on Essay,
1C, and the mean of the total scores on the Writing Test.
The correlation between the means of the total scores for
the two essays was .40. But the correlation between the
mean of the total scores on Essay, 1A, and the mean of
the total score for the Writing Test was only .23.

The aomparison method of rating the essays prayed
to be a fortunate choice for this project. The relia-
bility of the three readers (Mrs. Phyllis Glass, Mr.
Aubrey Galyon, and Mr. Ronald Williams) was .74. Accord-
ing to the Handbook, the introclass correlation of the
readers of the model essays was only .50 for both Essay
lA and Essay 1C.2 But the standardization program for

Level 1 essays provided for only two readings of eaeh
paper by 197 and 226 examinees for Essays lA and 1C
respectively. The higher reader reliability on this
studymay also be due to the fact that teachers of
Freshman English at Iowa State University annually
attend a arading seminar, at whidh common criteria are
discussed. While the I.S.U. readers used in this study

were enjoined to employ the model essays as criteria,
rather than their own standards, they may have faund
that, as a result of accepting departmental criteria
in their usual grading practices, it was easier to
conform to the Handbook's explicit directions.3

1 STEP Handbook for Essav Tests Level 1 (Los
Angeles, 1957)73r7

2 STEP Handbook, 29.

3 In a study of the grading methods of the Iowa
State Department of English (March, 1968), DT. John W.
Menne, the statistician for this project, found a .84
reliability among teachers of Freshman English. Dr:

Menne made no inference about instructor bias in ratina
various skills but faund that the instructors/ method
of deriving caurse grades from an evaluation of specific
skills was consistent.

25



Although it was disappointing to find the reliability

of the STEP Writing Test too low to warrant use of the sUb-
scores for detecting weaknesses and strengths in specific
skills, the lack of signifit.ant differences in the means
(of the composite scores) of the five categories makes the
lack of subscores a negligible defect in the study. Had

there been a significant difference in composite scores,
however, the lack of sUbscores might have teen a serious
deterrent to completing the study.
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APPENDIX C

Subiects la General Area and Specific Curriculum

General Area

Agricultural

Civil

Chemical

Electrical

Engineering-
Operational

Scientific

Specific Curriculum

Agricultural Engineering

Aerospace Engineering
Ardhitecture and Archi-

tectural Engineering
Building Construction
Ceramic Engineering
Civil Engineering
Mechanical Engineering

Chemical Engineering

Electrical Engineering

Engineering Operations
Engineering Technology
Engineering Science
Industrial Engineering

Bacteriology
Botany
Biochemistry
Chemistry..

Computer Science
Pbrestry
Geology
Mathematics
Metallurgy
Physics
Science
Zoology

Number of
Subjects

13

35

28
5
13
29
52

36

41

23
1
2

19.

1
1
1

12
1
4
7
17
3
9
5
3
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